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(57) ABSTRACT

A wash arm arrangement (20) for a dishwasher is disclosed
which has a central arm (21) adapted to be rotatably con-
nected with a first shaft (23) through which liquid under
pressure is fed into said central arm during operation. A
satellite arm (22) is rotatably connected with a second shaft
(24) arranged on the central arm, and which is arranged
separated a first radial distance r ., from the axis of rotation of
the central arm. The second shaft supplies liquid to the satel-
lite arm during operation. To provide the liquid to a washing
area of the dishwasher, the satellite arm comprises at least one
outer nozzle (25) for providing liquid to a washing area of the
dishwasher. The centre of the outer nozzle is arranged at a
second radial distance r, with respect to the axis of rotation for
the satellite arm which is at least equal to the first radial
distance r_, minus half the width of the nozzle in a radial
direction, and at most equal to the first radial distance r_, plus
half the width of the nozzle in a radial direction. Thereby, an
alternative and improved wash arm arrangement which has a
high coverage of the washing area is achieved.
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1
WASH ARM ARRANGEMENT FOR A
DISHWASHER

CROSS REFERENCE TO RELATED
APPLICATIONS

This application is a national stage application filed under
35U.S.C. 371 of International Application No. PCT/EP2011/
057521, filed May 10, 2011, which claims priority from Euro-
pean Patent Application No. 10005408.9, filed May 25, 2010,
each of which is incorporated by reference herein in its
entirety.

TECHNICAL FIELD

The present invention relates to a wash arm arrangement
for a dishwasher, and more particularly to a wash arm
arrangement comprising a satellite arm arranged on a central
arm.

BACKGROUND OF THE INVENTION

Most conventional dishwashers are arranged having single
wash arm arrangements comprising a central arm which is
provided with a plurality of spray nozzles arranged along the
extension of the central arm for sufficient covering of the
washing area of the treatment chamber with cleaning liquid
and optionally for driving the central arm. The central arm is
rotatably connected with a supply shaft for supply of cleaning
liquid, e.g. water, about which supply shaft the central arm
revolves while water is spread within the treatment chamber
of the dishwasher.

Further, wash arm arrangements with an additional second
arm, herein after referred to as a satellite arm, arranged on one
or both of the outer ends of the central arm are known. EP1
634 526 A discloses a wash arm arrangement for a dish-
washer, having a central arm onto which a satellite arm is
arranged. The central arm is attached at one end to a hollow
central shaft which serves as a water and rinsing fiuid supply
duct. The central arm can be positioned either at the bottom or
at the ceiling of the dishwasher treatment chamber. A spray
arm is swivel mounted with its center to the outer end of the
central arm thereby forming a satellite arm. The spray arm is
provided with several nozzles at both ends. The nozzles are
arranged having different spray angles for covering the dif-
ferent areas of the washing area of the treatment chamber with
cleaning liquid and for driving the spray arm. When the
cleaning liquid is released a thrust is created moving both
arms in circles around their individual axis of rotation.
Thereby, cleaning liquid from the nozzles of the rotating
satellite arm is provided in different angles for high covering
of the washing area.

SUMMARY

In view of the above, an objective of the invention is to
provide an alternative and improved wash arm arrangement
which provides high coverage of the washing area.

According to a first aspect of the present invention, there is
provided a wash arm arrangement for a dishwasher compris-
ing a central arm adapted to be rotatably connected with a first
shaft through which liquid under pressure is fed into the
central arm during operation, and at least one satellite arm
having a liquid inlet. The liquid inlet is rotatably connected
with a second shaft for supplying liquid to the satellite arm
during operation, and the satellite arm comprises at least one
nozzle for providing liquid to a washing area of the dish-
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washer. The second shaft is arranged on the central arm such
that an axis of rotation of the satellite arm is separated a first
radial distance r,; from the axis of rotation of the central arm.
The centre of an outer nozzle, being a nozzle selected from the
at least one nozzle which is positioned at the largest distance
from the second shaft, is arranged at a second radial distance
r,, with respect to the axis of rotation for the satellite arm
which is at least equal to the first radial distance r_, minus half
the width of the nozzle in a radial direction, and at most equal
to the first radial distance r, plus half the width of the nozzle
in a radial direction.

Thus, there is provided a wash arm arrangement for a
dishwasher which has at least an outer nozzle provided on the
satellite arm, which outer nozzle is arranged such that during
operation, the washing area is subjected to a most outer trace
of cleaning liquid due to the rotation locus of the outer nozzle
which trace passes over the axis of rotation for the central
arm, or which outer rim tangents the axis of rotation, thus
providing a coverage over a larger portion of the washing
area. This is particularly advantageous for wash arm arrange-
ments which have only a few nozzles arranged on the surface
of the satellite arm which faces the washing area.

According to an embodiment of the wash arm arrange-
ment, the second radial distance r,, is equal to the first radial
distance r,, between the axis of rotation for said satellite arm
and the axis of rotation of said central arm.

According to an embodiment of the wash arm arrange-
ment, the outer nozzle is arranged at an outer end of the
satellite arm, which is advantageous for the purpose of cov-
ering as large washing area inside the washing compartment
as possible.

According to an embodiment of the wash arm arrange-
ment, one nozzle, not being the outer nozzle, is arranged on an
opposite side of the liquid inlet, at a radial distance with
respect to the axis of rotation for the satellite arm which is less
than said second radial distance r,,. This is advantageous for
providing a combined set of rotating traces, which in addition
to the advantages described above, has an increased liquid jet
or liquid spray trace density at a predetermined portion of the
washing area for an arrangement with only two nozzles.

According to an embodiment of the wash arm arrange-
ment, at least one of the nozzles is arranged to provide a
propulsion force for driving at least the rotation of the satellite
arm around its axis of rotation during operation. The nozzles
may in addition to the functionality of providing cleaning
liquid for loosening of soil from the dishes in the washing area
be arranged to simultaneously drive the rotation of the wash
arm arrangement. This way the amount of liquid needed to
drive the wash arm arrangement is minimized with a retained
high enough liquid pressure and in addition a high enough
liquid flow to ensure a good cleaning result. The liquid flow
needs to be high enough to provide disposal of loosened soil
from the washing area.

According to an embodiment of the wash arm arrange-
ment, at least the outer nozzle is skewed. By skewing the
nozzles, the liquid traces formed by the rotating nozzles dur-
ing operation can be directed to form a desired trace pattern
which is advantageous for covering the washing area. Further,
the skew of individual nozzles may be selected to separate
directions such that the dishes are subjected to different
angles of impact of the liquid, which increases the provided
cleaning performance.

According to an embodiment of the wash arm arrange-
ment, the outer nozzle is skewed between 2-20° with respect
to the vertical plane of the satellite arm, which is advanta-
geous.
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According to an embodiment of the wash arrangement, at
least the outer nozzle is skewed with respect to a direction
along the extension of the satellite arm and with respect to a
direction perpendicular to the extension of the satellite arm.
Thereby, a propulsion force for driving the satellite arm rota-
tion, and a predetermined trace pattern can be achieved simul-
taneously.

According to a second aspect of the invention, there is
provided a dishwasher comprising at least one wash arm
arrangement according to the invention, which has the advan-
tages as presented above.

Generally, all terms used in the claims are to be interpreted
according to their ordinary meaning in the technical field,
unless explicitly defined otherwise herein. All references to
“a/an/the [element, device, component, means, step, etc|” are
to be interpreted openly as referring to at least one instance of
the element, device, component, means, step, etc., unless
explicitly stated otherwise. The steps of any method disclosed
herein do not have to be performed in the exact order dis-
closed, unless explicitly stated.

Other objectives, features and advantages of the present
invention will appear from the following detailed disclosure,
from the attached dependent claims as well as from the draw-
ings.

BRIEF DESCRIPTION OF THE DRAWINGS

The above, as well as additional objects, features and
advantages of the present invention, will be better understood
through the following illustrative and non-limiting detailed
description of preferred embodiments of the present inven-
tion, with reference to the appended drawings, where the
same reference numerals will be used for similar elements,
wherein:

FIG. 1 is a perspective view of a dishwasher according to
the present invention;

FIG. 2 is a perspective view of an embodiment of a wash
arm arrangement according to the present invention; and

FIG. 3a is a view showing the rotation locus of the outer
nozzle of an embodiment of a wash arm arrangement accord-
ing to the present invention, and

FIG. 35 is a top view of an embodiment of a wash arm
arrangement of the present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

A dishwasher 10 according to the invention, as illustrated
in FIG. 1, comprises a housing 15 in which a treatment cham-
ber 11 is arranged. The treatment chamber 11 has a lower and
an upper basket, 12 and 13, in which dish is inserted. Below
or/and above each basket 12 and 13, one or more wash arm
arrangements 20 are arranged. The wash arm arrangements
20, are adapted to rotate substantially horizontal during
operation of the dishwasher 10. Each wash arm arrangement
is connected to a respective liquid supply duct, via which duct
a circulation pump distributes liquid under pressure during
operation of the dishwasher (not visible in FIG. 1). Further, a
door 14 for sealing the treatment chamber 11 is arranged on
the housing 15.

An embodiment of a wash arm arrangement 20 according
to the present invention is now described, with reference to
FIG. 2. The wash arm arrangement 20 comprises a hollow and
elongated central arm 21 having an upper and lower side,
which central arm 21 has a liquid inlet at a first shaft alley 23
arranged on the lower side of the central arm 21. The first shaft
alley 23 is adapted for rotatable connection with a water

20

25

35

40

45

55

60

4

supply duct vertically arranged in the treatment chamber of
the dishwasher (not shown). Thus, the rotation center, or axis
of rotation, of the central arm 21 is located at the center of the
liquid inlet 23. The liquid inlet may in an alternative embodi-
ment of an elongated hollow central arm be arranged in an end
portion of the elongated body. However, for balancing pur-
poses, the liquid inlet, i.e. the shaft alley 23, is preferably
arranged at the mass centre of the wash arm arrangement, to
achieve balance during operation of the dishwasher, which is
advantageous with respect to avoiding unwanted acoustic
resonance, and to avoiding mechanical stress in the shaft alley
thereby increasing the lifetime of the mechanical parts.

To continue, the central arm 21 is provided with a liquid
outlet via a second shaft alley 24. The second shaft alley 24 is
arranged on the upper side of the central arm 21 and at an end
portion of the central arm 21. Further, an elongated satellite
arm 22 is rotatably connected at a liquid inlet with the second
shaft alley 24. The central arm 21 is here substantially overall
hollow. However, the central arm may alternatively be partly
hollow, as long as a liquid supply channel is provided between
the first shaft alley and the second shaft alley thereby provid-
ing fluid communication between the first and second shaft
alley. In the same manner, the satellite arm 22 is at least partly
hollow and receives cleaning liquid via the second shaft 24
during operation of the dishwasher.

To provide the cleaning liquid to the washing area of the
dishwasher nozzles, 25, 25'-27, 27', are arranged at an upper
surface of the satellite arm 22, which upper surface faces the
intended washing area of the dishwasher, i.e. one of the bas-
kets, 12 or 13, in FIG. 1. Typically, the nozzles are arranged on
a surface that is opposite to the liquid inlet of the satellite arm
22 which is connected with the second shaft 24. The satellite
arm 22 is arranged such that the radial distance, r,,, between
the most outer nozzle 25, 25' and the axis of rotation of the
satellite arm 22 is equal to the radial distance, r,,, between the
axis of rotation for the satellite arm 22 and the axis of rotation
for the central arm 21. During operation cleaning liquid under
pressure is distributed to the wash arm arrangement 20 from
the dishwasher feeding duct via the first shaft alley 23 and into
the central arm 21 and further through the second shaft alley
24 into the satellite arm 22. Cleaning liquid is forced out
through each nozzle 25, 25'-27, 27, thereby subjecting the
washing area to a respective cleaning liquid jet or sprinkle
tracing an orbiting path around the axis of rotation of the
satellite arm 22, which axis of rotation of the satellite arm 22
is simultaneously orbiting the axis of rotation of the central
arm 21.

Inan embodiment of a wash arm arrangement 30 according
to the present inventive concept, as illustrated in FIG. 35, the
wash arm arrangement 30 comprises a central arm 21 and a
satellite arm 22 arranged basically in the same manner as in
the embodiment as previously described with reference to
FIG. 2. However, the satellite arm 22 has only one single outer
nozzle 35 arranged on an outer portion of its elongated body.
Theradial distance r, between the position of the outer nozzle
and the second shaft allay is equal to the distance r_, between
the first and second shaft alleys. The resulting cleaning liquid
path over the washing area caused by the combined rotation
of the central arm 21 about the first shaft alley 23, and the
rotation of the satellite arm 22 about the second shaft alley 24
is schematically illustrated in FIG. 3a, which is a view show-
ing the rotation locus of the outer nozzle when the ratio r, /r
is 1.The wash arm arrangement is arranged such that for every
revolution of the central arm the rotation locus of the outer
nozzle is displaced. The washing area is thus subjected to a jet
or sprinkle of cleaning liquid which for every revolution of
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the satellite arm passes over a larger subarea of the washing
area than for a known satellite arm arrangement.

In an embodiment of the wash arm arrangement, not
shown, the wash arm arrangement comprises a central arm
and a satellite arm arranged basically as in the embodiment as
described with reference to FIG. 3b. However, the outer
nozzle which is arranged on an outer portion of the elongated
body of the satellite arm positioned such that the centre of the
outer nozzle is arranged at a radial distance r,, with respect to
the axis of rotation for the satellite arm which is equal to the
first radial distance r,_ minus half the width of the nozzle in a
radial direction. The cleaning liquid path over the washing
area caused by the combined rotation of the central arm about
the first shaft alley, and the rotation of the satellite arm about
the second shaft alley results in the washing area being sub-
jected to jet or sprinkle of cleaning liquid which for every
revolution of the satellite arm border over the area at the axis
of rotation for the central arm providing a high trace density
of the cleaning liquid distribution at this area.

In an embodiment of the wash arm arrangement (not
shown), the radial distance r,, for the outer nozzle with respect
to the axis of rotation for the satellite arm is equal to the first
radial distance r_, plus half the width of the outer nozzle in a
radial direction. The cleaning liquid path over the washing
area caused by the combined rotation of the central arm about
the first shaft alley, and the rotation of the satellite arm about
the second shaft alley results in the washing area being sub-
jected to jet or sprinkle of cleaning liquid which for every
revolution of the satellite arm border over the area at the axis
of rotation for the central arm providing a high trace density
of the cleaning liquid distribution at this area.

A sufficient covering of the washing area and trace density
of the jet or spray is achieved when the radial distance r,, is
selected within a range of.

Fp=Fosxd, /2,

where d,, is the width of the outer nozzle in a radial direc-
tion, i.e. the diameter ofthe nozzle when the nozzle is circular.

Inembodiments of the wash arm arrangement, the nozzle is
skewed such that the trace of cleaning liquid during operation
is further controlled. It is advantageous to arrange the radial
distance r,, selected within the range as defined above, while
directing the jet or spray to incline an angle having a compo-
nent in the direction towards the center of rotation of the
satellite arm. Thereby, the washing area is hit by the jet or
spray trace, and the loss of water which is spread towards the
inner walls of the treatment chamber is decreased. This pro-
vides an increased cleaning effect and has a positive effect on
the acoustic image of the dishwasher.

In an embodiment according to the present invention, the
rotation locus of the outer nozzle and an additional single
inner nozzle are combined to provide a high density power of
the cleaning liquid distribution to the washing area. When
having a satellite arm that extends symmetrically from its axis
of rotation, the single inner nozzle can be arranged on an
opposite side of the axis of rotation to balance the satellite
arm. An individual skewing direction of the respective inner
and outer nozzle is applicable which can be utilized to balance
the satellite arm during operation.

The parts of the wash arm arrangement according to the
present inventive concept is preferably manufactured by
molding the whole parts or sub portions of the parts utilizing
a suitable plastic material. The sub portions are then put
together by means of e.g. ultrasonic welding. However, other
suitable materials such as stainless steel etc. may be used to
manufacture the wash arm arrangement.
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The present inventive concept, is even if it is applicable to
multiple nozzle washing arm arrangements with spray
nozzles, especially well suited for wash arm arrangements
with a single nozzle or a very low number of nozzles due to
the improved covering of the washing area.

In an embodiment of the wash arm arrangement, one or
more nozzles are skewed such that the jet outputted from the
nozzle is inclined with respect to the vertical plane of the
upper surface of the satellite arm. During operation cleaning
liquid under pressure is distributed to the wash arm arrange-
ment from the dishwasher feeding duct via the first shaft alley
and into the central arm and further through the second shaft
alley into the satellite arm. Cleaning liquid is forced out
through the nozzles. One of the nozzles is skewed 10° with
respect to the vertical plane of extension of the satellite arm
and aimed in a direction perpendicular to the extension of the
satellite arm, such that the jet under pressure being outputted
from the nozzle is inclined providing a propulsion force such
that the satellite arm is rotated. To provide a propulsion force
a skewing of at least one nozzle within the range of 2-20° is
applicable.

Above, embodiments of the wash arm arrangement accord-
ing to the present invention as defined in the appended claims
have been described. These should be seen as merely non-
limiting examples. As understood by a skilled person, many
modifications and alternative embodiments are possible
within the scope of the invention.

It is to be noted, that for the purposes of this application,
and in particular with regard to the appended claims, the word
“comprising” does not exclude other elements or steps, that
the word “a” or “an”, does not exclude a plurality, which per
se will be apparent to a person skilled in the art.

The invention claimed is:

1. Wash arm arrangement for a dishwasher comprising:

a central arm adapted to be rotatably connected with a first
shaft through which liquid under pressure is fed into said
central arm during operation; and

at least one satellite arm having a liquid inlet, said liquid
inlet being rotatably connected with a second shaft for
supplying liquid to said satellite arm during operation,
and said satellite arm comprising at least one nozzle for
providing liquid to a washing area of said dishwasher;
wherein

said second shaft is arranged on said central arm such that
an axis of rotation of said satellite arm is separated a first
radial distancer  from the axis of rotation of said central
arm, wherein

the centre of an outer nozzle, being a nozzle selected from
said at least one nozzle which is positioned at the largest
distance from said second shaft, is arranged at a second
radial distance r,, with respect to the axis of rotation for
said satellite arm which is at least equal to said first radial
distancer,_ minus half'the width of said nozzle in a radial
direction, and at most equal to said first radial distance
r_, plus half the width of said nozzle in a radial direction,
and

wherein the outer nozzle is skewed and adapted to direct a
spray of cleaning liquid with a component in the direc-
tion towards a center of rotation of the satellite arm, and

wherein a spray pattern of liquid to the washing area passes
upwardly through the axis of rotation of said central arm
on each rotation of the satellite arm.

2. Wash arm arrangement according to claim 1, wherein
said second radial distance r,, is equal to the first radial dis-
tancer, between the axis of rotation for said satellite arm and
the axis of rotation of said central arm.
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3. Wash arm arrangement according to claim 1, wherein
said outer nozzle is arranged at an outer end of said satellite
arm.

4. Wash arm arrangement according to claim 1, wherein
one nozzle, not being the outer nozzle, is arranged on an
opposite side of said liquid inlet, at a radial distance with
respect to the axis of rotation for said satellite arm which is
less than said second radial distance r,,.

5. Wash arm arrangement according to claim 1, wherein at
least one of said nozzles is arranged to provide a propulsion
force for driving at least the rotation of said satellite arm
around its axis of rotation during operation.

6. Wash arm arrangement according to claim 1, wherein at
least said outer nozzle is skewed.

7. Wash arm arrangement according to claim 6, wherein
said outer nozzle is skewed between 2-20° with respect to a
vertical plane of said satellite arm defined by an axis co-
extensive with the axis of rotation of the satellite arm and an
axis defined by the extension of the satellite arm.

8. Wash arm arrangement according to claim 7, wherein at
least the outer nozzle is skewed with respect to a direction
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along the extension of the satellite arm and with respect to a
direction perpendicular to the extension of the satellite arm
and perpendicular to the vertical plane.

9. Wash arm arrangement according to claim 1, wherein the
wash arm arrangement is arranged such that for every revo-
lution of the central arm, a rotation locus of the outer nozzle
is displaced.

10. A dishwasher comprising at least one wash arm
arrangement according to claim 1.

11. Wash arm arrangement according to claim 1, wherein
the outer nozzle is arranged such that during operation, the
washing area is subjected to a path of cleaning liquid, wherein
the path passes over the axis of rotation for the central arm, or
passes adjacent to the axis of rotation of the central arm.

12. The wash arm arrangement of claim 1, wherein the
washing area comprises an area in which dishes are received,
and wherein the spray pattern is directed into the wash area
along the axis of rotation of the central arm on each rotation
of the satellite arm.



